When the kandic horizon definition was being developed (1975)(1976)(1977)(1978)(1979)(1980)(1981)(1982)(1983)(1984)(1985)(1986)(1987) and changes were being considered in the Oxisol order by the International Committee on Low Activity Clay (ICOMLAC) and International Committee on Oxisols (ICOMOX), the use of cation exchange capacity (CEC) by NH 4 0Ac pH 7 (CEC7) vs. the effective cation exchange capacity (ECEC) was critically debated. Also considered were CEC measurements by the unbuffered 1 M NH 4 CI method.
cussed.
By definition, CEC 7 is the CEC measured with 1 M NH 4 0Ac at pH 7. The ECEC is defined as the sum of bases extracted with 1 M NH 4 0Ac pH 7 plus 1 M KCI-extractable aluminum. During the procedure the exchangeable bases, Ca, Mg, K, and Na are replaced by NHl at pH 7. When the AIH on these exchange sites is replaced with KCI and added to these basic cations the sum is well correlated with NH 4 CI CEC values in kaolinite-dominated soil clays (Kimble, 1983) . In addition, the KCI-extractable aluminum contents are useful values for predicting lime requirement in low CEC soils (Kamprath, 1970) . Thus, ECEC measurements provide both a measure of the negative charge that exists in the soil at the pH value of that soil and information of value in predicting lime requirement.
In Soil Taxonomy (Soil Survey Staff, 1975) , the oxic horizon is defined as having a CEC 7 of < 16 cmol( + ) kg -1 clay or < 10 cmol( + ) kg -I clay of extractable bases with NH 4 0Ac plus aluminum extracted with 1 M KCI along with other selected properties. The oxic and kandic horizon criteria adopted in 1987 require CEC 7 values of 16 or less cmol( +) kg-I clay and ECEC of 12 or less cmol( +) kg-I clay (SCS, 1992) .
The soils that have kandic and oxic horizons contain low activity clays (i.e., kaolinitic and halloysitic) and oxides of iron and aluminum. They tend to be quite acid. For use and management, ECEC is the measurement preferred by agronomists because it estimates the exchange capacity at or
